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The zeohnical staff’of the National Advisory Committee

for Aeronautics, tn testing aarofoils ai the kngley Mem-

orial Aeronautical L&bozatory, has wds the following de-

termination oileffective resistance of LLspindle support

of a model a.erofoil.

The largest correction to be”applied to the values

of the forces observed during model z+erofoiltests is us-

wlly tkt necessitated by the presence of some mech~.nical

device used to support the model in the uirstrem. A cl~s-

towry form of support COIMIiSt6 of a round tapered spindle

screwed into the end of the mhg, whioh is usually parti-

ally shielaed from the &L~rflok7” by some type of streamline

housing.

Ths effect of this

in t{;oparts, viz.: the

due to the air pressure

the natural tierocQ{na~io

to the proximity of the

holding spi~dle may be considered

actual resistance of the spindle,

upon it, and the disturbance of

chuacteristics of the model due -

spindle and its housing, 1% is

——



~bvious that a housing extending nearly to the ming de-

creases the direct spindle drug ‘outincreases the inter-

fer3nce. The most desirable length of housing is One

whioh reduces the total correction to a minimum. The hous-

ing used in this series of teats was constructed to fit

as closely as possible about the supporting spindle =nci

it ws found “oyexperiment that it,could be brought ivithin

ore Inch of the wing without causing excessive interference.

In order to determine what correction to apply for

spindle drag and interference it is custo?naryto support

the ;;ingas shown in Figure 2, holding it at the center of

the span rather than at the tip as is the usual practice.

A dummy housing and spindle are then prepared which may be

mcw.nzedin the same positicinrelative to the wing whioh

they ordin~rily occupy during zoutine testing, the dummy

spindle being fastened to zhe wing tip and projecting

into the hollow opening of the housing, but not touching it

at any point. Runs are then ~de over a series of speeds

and angles of incidence both with and slthout the dummy

spindle and housing in

ings between a pair of

the combined effeot of

the wing drug.

place. The difference in drag read-

such runs is an actual measure Qf

spindle drag and interference on

As zhe N.P.L. type of balance, such As was used for

these tests, measures moments rather than forces, it is

UlSQ necessary to determine at what point this correction



must be applied,

of moments about

various re~ciiags.
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To arrive &t this value a recor3 is made

the vertical spindle corresponding to the

If the moment m~rechion be divided by

the force correction the quotient is a xeasure of the dis-

tance C from the axis of rotation to the center of pres-

sure or the poir.toi ap?licwtion ot the force.

In applying these corrections to measurements obtained

frou an N.P.L.,bal~nce using the umal type of mountin~

(Fig. 1), their magnitude must be reduced in the proportion

of ~ , .&.ereL is the distance from the balaace Pivot to

the center of the ti.ng,because of the changed position

of their point of application (see Fig. 3].

An attempt was made to determine the effect of spin-

Qle interference on the lift of the aerofcil by measuring

moments about the axis parallel to the direction of air-

floi~. The values obtained are of the same aegree as the

experimental erroz and for the present this effect mill be

neglectsd,

The results obtained using a U.S.A.15 wing, plotted

in Figure 4, show that the correction is nearly constant

from OQ to 10° incidence and tbt at gre~ter angles its

value becomes erratio. At such angles honever the wing

drag is so high thtitthe spindle correction and its attend-

ant errore beconierelatively small and unimportant.

Figure 5 shows the variation of the ratio

Dra~corxect~— —-
(Velooity)2
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mhen plotted against veiocity for an incidanee of 0°,

showing thaz the proportional correction decreuses +preo -

iably .vithincreased velocity.

The accurate determinatioriof the location of the

center of pressure is below the range of sensitivity-of

the’balance but calculations shoz that this may safeiy

be.&ssuued at the center of ihe spindle.

Although the accuracy of the determination of the drag

corrections is not gred it will be seen from the follo~-

ing exam~le that the percentage error ivhen applied to the
. .

total ming drag is not appreciable.

Measured spindle correction at 4° incidence at 21 m/

Seci= ~ proba”~leerzor of .5 gm.6.2 gm. _

Distance of point of appl.icazionfrom center of wing

span, 24.2 cm. .

Distance fro~ center of fiingspan tc balanoe pivot ,

137.2 Cffi.

Drag of wing +.spindle at 40 incidence at”21 m/see. =

31.7 gm. .

Probable errcz in appzied corzeotion =

.5 x {137.2 - 2+.2)’= ●41
137.2

Perce”ntof probable erxor in drag due to spindle cor-

rection = ,41 = 1.5$
31.7 - &,2(137.2 - 24.2)

157.2

(IiOTE: See also M.vimry
ish] reports NGS.

Cowi~tee for Aeronautics (Brit-
148, 19S, and 244).
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